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SPECIFICATION 

1. TITLE OF THE INVENTION 
REMOTE MAINTENANCE SYSTEM 

2 . CLAIM 

1 . A remote maintenance system for diagnosing faults 
in a plurality of data processing devices and maintaining 
the data processing devices by a remote data processing 
device, said remote maintenance system comprising: an 
ordinary operation line control unit that connects the data 
processing device through an optionally connectable circuit 
to the remote data processing device when the data 
processing device is normal; and a remote maintenance 
control unit that examines the data processing device for 
faults and, when a fault is found in the data processing 
device or when the remote data processing device examines 
condition periodically, disconnects the optionally 
connectable circuit from the ordinary operation circuit 
control unit to itself and calls the remote data processing 
device . 

3. Detailed Description of the Invention 
(1) Technical Field of the Invention 
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The present invention relates to a remote maintenance 
system for diagnosing defects in data processing devices and 
maintaining the data processing devices by a remote data 
processing device. 

(2) Description of the Related Art 
A remote maintenance system for maintaining data 
processing devices disclosed in JP-B No. 30622/1978 
combines a service processing device of a microprogram 
control system with each of the data processing devices , and 
the service processing device executes a diagnostic 
microprogram provided by a maintenance center and sends the 
results of execution of the diagnostic microprogram to the 
maintenance center. This known remote maintenance system 
connects the data processing device and the maintenance 
center by a special remote maintenance line using a public 
telephone line different from a line used for an ordinary 
operation . 

Referring to Fig. 1 showing a conventional remote 
maintenance system of this kind, there are shown a data 
processing device 10 to be subjected to diagnosis, a line 
control unit 12 for an ordinary operation, a modem 14, a 
network control unit 16, a telephone line network 18, a 
maintenance center 20 and a terminal 22. If the data 
processing device 10 is normal, the data processing device 
10 is connected through the ordinary operation line control 
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unit 12, the modem 14. the network control unit 16 and the 
telephone line network 18 to the terminal 22. If the data 
processing device 10 Is defective, an operator or a 
maintenance operator stationed at the site of the data 
processing device recognizes the defective condition of the 
data processing device 10. connects the data processing 
device 10 through a remote maintenance control unit 24, a 
modem 26, a network control unit 28 and the telephone line 
network 18 to the maintenance center 20. Then, the 
maintenance center 20 performs the foregoing diagnostic 
operation to examine the data processing device. 

This conventional remote maintenance system needs the 
special remote maintenance line other than an ordinary line, 
which increases the cost greatly. The operator for 
recognizing the occurrence of troubles or the maintenance 
operator must be stationed at the site to recognize the 
occurrence of troubles in each data processing device. If 
the operator of the data processing device is employed for 
recognizing the occurrence of troubles, the operator needs 
periodic training for that purpose, which is a considerable 
load. Special maintenance personnel must permanently be 
stationed at the maintenance center . 
(3) Object of the Invention 

The present Invention has been made to solve the 
foregoing problems in the prior art and it is therefore an 
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Object of the present Invention to provide a remote 
maintenance system that does not need any special remote 
maintenance line for maintenance service in addition to an 
ordinary line, does not need stationing maintenance 
operators at the site of data processing devices, and does 
not need stationing maintenance specialists at a 
maintenance center where a remote data processing device is 
installed. 

(4) Constitution of the Invention 

To achieve the object, the present invention provides 
a remote maintenance system for diagnosing faults in a 
plurality of data processing devices and maintaining the 
data processing devices by a remote data processing device, 
comprising: an ordinary operation line control unit that 
connects the data processing device through a public 
telephone line to the remote data processing device when the 
data processing device is normal; and a remote maintenance 
control unit that examines the data processing device for 
faults and, when a fault is found in the data processing 
device, disconnects the public telephone line from the 
ordinary operation circuit control unit to itself and calls 
the remote data processing device. 

(5) Embodiments of the Invention 
Figs. 2 is a schematic block diagram of a remote 
maintenance in a preferred embodiment according to the 
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present invention, and Fig. 3 is s block diagram of a remote 
maintenance control unit shown in Fig. 2. 

Referring to Fig. 2, a data processing device 10 to 
be subjected to diagnosis, an ordinary -operation line 
control unit 12 for an ordinary operation, a modem 14, a 
network control unit 16, a telephone line network 18, and 
a terminal 22 are identical with those of the conventional 
remote maintenance system shown in Fig. 1. The 
ordinary-operation line control unit 12 can be connected 
through a remote maintenance control unit 30 to the modem 
14 and the network control unit 16. The remote maintenance 
control unit 30 connects selectively either the 
ordinary-operation line control unit 12 or its own circuit 
controller to the modem 14 and the network control unit 16 
depending on whether or not any fault occurred in the data 
processing device 10 . The remote maintenance system of the 
present invention uses an ordinary-operation line for an 
ordinary operation also as a remote -maintenance line in case 
a fault occurs in the data processing device 10. 

A remote maintenance center 32 executes a diagnostic 
program automatically for the automatic diagnosis of faults 
in the data processing device when the remote maintenance 
center 32 is notified of the occurrence of a fault by the 
remote maintenance control unit of each data processing 
device . 
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The configuration and operation of the remote 
maintenance control unit 30 will be described with reference 
to Fig. 3. 

A microprocessor 30b controls a fault detecting 
circuit 30c according to a program stored in a program memory 
30a to make the fault detecting circuit 30c perform a fault 
detecting operation continuously or periodically. When a 
fault occurs in the data processing device 10, the fault 
detecting circuit 30c gives a fault detection signal to the 
microprocessor 30b. Then, a line switching circuit 30d 
operates immediately to disconnect the modem 14 and the 
network control unit 16 from the ordinary- operation line 
control unit 12 and connects the same to its own circuit 
control circuit 30e and automatic transmission circuit 30f . 
Then, the automatic transmission circuit 30f calls the 
maintenance center 32 automatically. Consequently, the 
maintenance center 32 starts an automatic diagnostic 
operation. The data processing device 10 and the 
microprocessor 30b are connected by an interface circuit 
30g. After the completion of the automatic diagnostic 
operation, the microprocessor 30b controls the line 
switching circuit 30d to connect the modem 14 and the network 
control unit 16 to the ordinary-operation line control unit 
12. 
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The connection of the modem 14 and the network control 
unit 16 to the circuit may be switched not only at the 
occurrence of a fault, but also switched periodically to 
connect the remote maintenance control unit to the 
maintenance center to enable the maintenance center to 
inspect the condition of the data processing device 
periodically . 

(6) Effect of the Invention 

As apparent form the foregoing description, according 
to the present invention, the remote maintenance system 
disconnects the optionally connectable line used for the 
ordinary operation from the ordinary-operation control unit 
and connects the same to its own remote maintenance control 
unit to call the maintenance center. Accordingly, any 
special remote maintenance line for maintenance service in 
addition to an ordinary line, does not need stationing 
maintenance operators at the site of data processing 
devices, and does not need stationing maintenance 
specialists at the maintenance center. 

Thus, the line cost can be reduced accordingly and 
various problems relating with the placement of maintenance 
personnel and specialists. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. 1 is a block diagram of a conventional remote 
maintenance system; 

Fig. 2 is a block diagram of a remote maintenance 
system in a preferred embodiment according to the present 
invention; and 

Fig. 3 is a block diagram of an essential part of the 
remote maintenance system shown in Fig. 2. 

10 ... Data processing device, 12 ... 
Ordinary-operation circuit control unit, 14 ... Modem, 
16 . . . Network control unit, 18 . . . Telephone line network. 
20, 32 ... Maintenance centers, 22 . . . Terminal, 30 . . . 
Remote maintenance control unit 30, 30a . . . Program memory, 
30b ... Microprocessor, 30c ... Fault detecting circuit, 
30d . . . Circuit switching circuit, 30e . . . Circuit control 
circuit. 30f ... Automatic transmission circuit , 30g ... 
Interface circuit 
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Figs. 1 and 2 

Data processing device 10. Ordinary- operation circuit 
control unit 12. Modem 14, maintenance center 20 , Remote 
maintenance control unit 24, Modem 26, Remote maintenance 
control unit 30, Maintenance center 32 

Fig. 3 , 

Data processing device 10, Modem 14, Program memory 30a, 
Microprocessor 30b, Fault detecting circuit 30c, Circuit 
switching circuit 30d. Circuit control circuit 30e, 
Automatic transmission circuit 30f, 30g ... Interface 
circuit 

From the ordinary -operation circuit control unit 12, 
m^^^M^ Telephone line network 
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